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(54) Stator for rotary electromechanical device 

(57) A stator of a rotary electromechanical device 
comprises an annular stator core (1 1 ) in which a plurality 
of magnetic pole teeth (11a) projecting radially inward 
are formed at specific intervals in a circumferential di- 
rection, a plurality of coils (12) closely wound around the 
individual magnetic pole teeth (1 1 a) with bobbins placed 
inbetween,apluralityoffirstconnectingconductors(17, 
18, 19) disposed in concentric circular form along an ax- 
ial end face of the stator core (11), joining together ter- 
minal ends of each group of the coils (12) of the same 
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phase which are connected parallel to one another at 
one side of the coils (1 2), and a second connecting con- 
ductor (20) disposed in circular form concentrically with 
the individual first connecting conductors (17, 18, 19), 
joining together terminal ends of all the coils (12) at their 
opposite side, wherein extreme ends of the first and sec- 
ond connecting conductors (1 7, 1 8, 1 9, 20) are bent into 
radial directions at specific positions along the circum- 
ferential direction of the stator core (11) and led radially 
outward in a plane perpendicular to the axial direction 
of the stator core (11) at specific intervals. 
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Description 

BACKGROUND OF THE INVENTION AND RELATED 
ART STATEMENT 

[0001] The present invention relates generally to a 
stator of an inner rotor type rotary electromechanical de- 
vice and, more particularly, pertains to a wire-connect- 
ing structure for electrical connections of coils to the ex- 
terior of the device. 

[0002] FIG. 6 is a diagram generally showing the con- 
struction of a stator of a conventional rotary electrome- 
chanical device disclosed in Japanese Laid-open Pat- 
ent Publication No. 10-248187. 
[0003] In this Figure, designated by the numeral 1 is 
an annular stator core in which a plurality of magnetic 
pole teeth 1a projecting radially inward are formed at 
specific intervals in a circumferential direction, designat- 
ed by the numeral 2 are a plurality of coils closely wound 
around the individual magnetic pole teeth 1 a, designat- 
ed by the numerals 3, 4 and 5 are first connecting con- 
ductors disposed in concentric ringlike form along an ax- 
ial end face of the stator core 1 , joining terminal ends of 
the coils 2 of each phase (U, V, W) together at one end, 
and designated by the numeral 6 is a second connecting 
conductor disposed in ringlike form concentrically with 
the individual first connecting conductors 3, 4, 5, joining 
terminal ends of all the coils 2 together at the other end. 
Outlet conductors 3a s 4a, 5a and 6a individually con- 
nected to the first and second connecting conductors 3, 
4, 5, 6 for establishing electrical connections between 
the rotary electromechanical device and its exterior ex- 
tend radially outward as illustrated. 
[0004] In the conventional rotary electromechanical 
device whose the stator is constructed as described 
above, the coils 2 of the U phase are connected to the 
first connecting conductor 3 at their one end, the coils 2 
of the V phase are connected to the first connecting con- 
ductor 4 at their one end, and the coils 2 of the W phase 
are connected to the first connecting conductor 5 at their 
one end, for example, to combine them electrically, and 
the coils 2 are all connected to the second connecting 
conductor 6 at their common terminal side and to exter- 
nal equipment via the individual outlet conductors 3a, 
4a, 5a, 6a. 

[0005] As stated above, the stator of the conventional 
rotary electromechanical device is constructed such 
that the first connecting conductors 3, 4, 5 to which the 
coils 2 of the individual phases (U, V, W) are connected 
at one end and the second connecting conductor 6 to 
which the coils 2 are all connected at the other end are 
led to the exterior of the device via the respective outlet 
conductors 3a, 4a, 5a, 6a. As is obvious from the Figure, 
the outlet conductor 4a runs across the first connecting 
conductor 3, the outlet conductor 5a runs across the 
connecting conductors 3 and 4, and the outlet conductor 
6a runs across the connecting conductors 3, 4 and 5, 
and these outlet conductors 4a, 5a, 6a are led to the 



exterior radially outward. This construction has a prob- 
lem that crossover portions of the outlet conductors 4a, 
5a, 6a bulge out in the axial direction of the stator core 
1 , making it difficult to reduce its thickness. 

5 

SUMMARY OF THE INVENTION 

[0006] The present invention has been made to solve 
the aforementioned problem of the prior art. According- 

10 |y f it is an object of the invention to provide a stator of a 
rotary electromechanical device which makes it possi- 
ble to reduce the stator thickness. 
[0007] According to a principal feature of the inven- 
tion, a stator of a rotary electromechanical device com- 

15 prises an annular stator core in which a plurality of mag- 
netic pole teeth projecting radially inward are formed at 
specific intervals in a circumferential direction, a plural- 
ity of coils closely wound around the individual magnetic 
pole teeth with bobbins placed in between, a plurality of 

20 first connecting conductors disposed in concentric cir- 
cular form along an axial end face of the stator core, 
joining together terminal ends of each group of the coils 
of the same phase which are connected parallel to one 
another at one side of the coils, and a second connect- 

25 ing conductor disposed in circular form concentrically 
with the individual first connecting conductors, joining 
together terminal ends of ail the coils at their opposite 
side, wherein extreme ends of the first and second con- 
necting conductors are bent into radial directions at spe- 

30 cific positions along the circumferential direction of the 
stator core and led radially outward in a plane perpen- 
dicular to the axial direction of the stator core at specific 
intervals. 

[0008] This construction makes it possible to reduce 
35 the thickness of the stator of a rotary electromechanical 
device. 

[0009] In one aspect of the invention, an annular area 
where the first and second connecting conductors are 
disposed falls within an annular area where the coils are 

40 wound. This enables a further reduction in the thickness 
of the stator of a rotary electromechanical device. 
[0010] In another aspect of the invention, the first and 
second connecting conductors are held by insulating re- 
tainer members disposed at specific intervals in the cir- 

45 cumferential direction. This enables not only a reduction 
in the thickness of the stator of a rotary electromechan- 
ical device but also an improvement in its reliability. 
[0011] In still another aspect of the invention, the in- 
sulating retainer members are fixed to the respective 

so bobbins on which the coils are wound. This construction 
makes it possible to provide a stator of a rotary electro- 
mechanical device which allows an improvement of the 
efficiency of assembly, not to mention an improvement 
in reliability. 

55 [001 2] In yet another aspect of the invention Joints be- 
tween the first and second connecting conductors and 
the terminal ends of the individual coils are accommo- 
dated inside the insulating retainer members. This con- 
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struction enables a further increase in reliability. 
[001 3] In a further aspect of the invention, non-woven 
fabric is attached to areas of the insulating retainer 
members where the joints between the first and second 
connecting conductors and the terminal ends of the in- 
dividual coils are located. This enables an improvement 
in insulating performance, not to mention an improve- 
ment in reliability. 

[001 4] In a still further aspect of the invention, the first 
and second connecting conductors are tied to the re- 
spective bobbins by insulating threads. This construc- 
tion makes it possible to achieve a further improvement 
in reliability, not to mention a reduction in the thickness 
of the stator. 

[0015] These and other objects, features and advan- 
tages of the invention will become more apparent upon 
reading the following detailed description in conjunction 
with the accompanying. drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 

FIG. 1 is a plan view generally showing the con- 
struction of a stator of a rotary electromechanical 
device according to a preferred embodiment of the 
present invention; 

FIG. 2 is a wiring diagram showing connections be- 
tween coils and respective outlet conductors of the 
stator of the rotary electromechanical device of FIG. 

1; 

FIG. 3 is an enlarged fragmentary plan view show- 
ing the construction of a principal part of the stator 
of the rotary electromechanical device of FIG. 1 ; 
FIG. 4 is a cross-sectional view taken along lines 
IV-IV of FIG. 3; 

and FIG. 5 is an exploded perspective view showing 
the construction of a cover, an insulating retainer 
member and a bobbin shown in FIG. 4; and 
FIG. 6 is a plan view generally showing the con- 
struction of a stator of a conventional rotary electro- 
mechanical device. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT OF THE INVENTION 

[0017] A preferred embodiment of the invention is 
now described below with reference to the drawings. 
[0018] FIG. 1 is a plan view generally showing the 
construction of a stator of a rotary electromechanical de- 
vice according to the embodiment of the present inven- 
tion; FIG. 2 is a wiring diagram showing connections be- 
tween coils and respective connecting conductors of the 
stator of the rotary electromechanical device of FIG. 1 ; 
FIG. 3 is an enlarged fragmentary plan view showing 
the construction of a principal part of the stator of the 
rotary electromechanical device of FIG. 1; FIG. 4 is a 
cross-sectional view taken along lines IV-IV of FIG. 3; 



and FIG. 5 is an exploded perspective view showing the 
construction of one each cover 15, insulating retainer 
member 14 and bobbin 13 shown in FIG. 4. It is to be 
noted that later-described bobbins 13 and insulating re- 

5 tainer members 14 are not illustrated in FIG. 1 . 

[0019] In these Figures, designated by the numeral 
11 is an annular stator core in which a plurality of mag- 
netic pole teeth 11a projecting radially inward are 
formed at specific intervals in a circumferential direction, 

10 designated by the numeral 12 are a plurality of coils 
closely wound around the individual magnetic pole teeth 
11a with the aforementioned bobbins 13 placed in be- 
tween, and designated by the numeral 13 is one of the 
bobbins 13 made of an insulating material, each bobbin 

'5 13 including a barrel portion 13a having a U-shaped 
cross section and a pair of end plates 13b, 13c formed 
at both ends of the barrel portion 1 3a as depicted in FIG. 
5. The bobbins 13 are disposed in pairs in such a man- 
ner that each magnetic pole tooth 11a is sandwiched 

20 between inner surfaces of the barrel portions 1 3a of two 
bobbins 13 located at both ends in the axial direction of 
the stator. The coil 12 is wound around the barrel por- 
tions 13a of each bobbin pair 13. There are formed cut- 
outs 1 3d in the end plate 1 3b at one end of each bobbin 

25 1 3 for passing later-described lead wires 21 , 22 which 
are connected to terminal ends of the coil 12 while a 
cutout 13e, in which a projecting part 14d of each insu- 
lating retainer member 14 is fitted, is formed in the end 
plate 13c at the other end. 

30 [0020] Designated by the numeral 1 4 is the aforemen- 
tioned insulating retainer member which has four 
grooves 14a formed in a top surface with specific inter- 
vals widthwise, grooves 14b and 14c opening upward 
and downward, respectively, formed at one end by 

35 bending operation, and the aforementioned projecting 
part 14d formed at the opposite end, as shown in FIG. 
5. The insulating retainer member 14 is locked to the 
corresponding bobbin 1 3 by fitting the groove 1 4c at one 
end onto the end plate 13b of the bobbin 13 and the 

40 projecting part 14d at the other end into the cutout 13e 
of the end plate 13c. Designated by the numeral 15 is 
the aforementioned cover which is fitted to the top of the 
insulating retainer member 14, in which a flange 15a for 
covering the groove 14b of the insulating retainer mem- 

45 ber 14 is formed at one end of the cover 15 as shown 
in FIG. 5. 

[0021] The insulating retainer member 14 and the 
cover 1 5 are attached to each of the bobbins 1 3 provid- 
ed at one axial end face of the stator core 11 , and later- 

50 described first and second connecting conductors 1 7, 
18, 19, 20 are accommodated in the grooves 14a 
formed in the each insulating retainer member 14. 
Therefore, an annular area where the first and second 
connecting conductors 1 7, 1 8, 1 9, 20 are disposed falls 

55 within an annular area where the individual coils 12 are 
wound. This means that the first and second connecting 
conductors 17, 18, 19, 20 can be run between the end 
plates 13b, 13c of the individual bobbins 13 so that an 
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increase in physical dimensions in the axial direction of 
the stator core 11 can be minimized. 
[0022] Designated by the numeral 16 are pieces of 
non-woven fabric which line inside surfaces of both 
grooves 14a, 14b formed in each insulating retainer 
member 14, designated by the numerals 17, 18 and 19 
are the aforementioned first connecting conductors 
which are disposed in concentric circular form along the 
axial end face of the stator core 11 in the annular area 
where the coils 12 are wound, and designated by the 
numeral 20 is the aforementioned second connecting 
conductor disposed concentrically with the f irst connect- 
ing conductors 17, 18, 19 on their outside. These first 
and second connecting conductors 17, 18, 19, 20 are 
retained in the respective grooves 14a formed in the in- 
sulating retainer members 14 which are disposed at 
specific positions along the circumferential direction, the 
grooves 14a being lined with the non-woven fabric 16, 
wherein both ends of each of the connecting conductors 
17, 18, 19, 20 are bent into radial directions at specific 
positions along the circumferential direction of the stator 
core 11 and taken out to the exterior at specific intervals 
as shown in FIG. 1. 

[0023] In this arrangement, neither of the connecting 
conductors 17, 18, 19, 20 is formed into a closed ring, 
but their extreme ends are led radially outward in a plane 
perpendicular to the axial direction of the stator core 1 1 
in a manner that they do not overlap one another as 
shown in FIG. 1. 

[0024] In this embodiment, the coils 12 are parallel- 
connected in groups of six to constitute three phases 
(U, V, W) as shown in FIG. 2, for example. The terminal 
ends of the parallel-connected coils 12 of the U phase 
are connected to the first connecting conductor 17 at 
one side, the terminal ends of the parallel-connected 
coils 12 of the V phase are connected to the first con- 
necting conductor 1 8 at one side, and the terminal ends 
of the parallel-connected coils 12 of the W phase are 
connected to the first connecting conductor 19 at one 
side via the respective lead wires 21 . Also, the terminal 
ends of all the coils 1 2 to be joined to a neutral point are 
connected to the second connecting conductor 20 at the 
opposite side via the respective lead wires 22. The con- 
necting conductors 1 7, 1 8 , 1 9, 20 an d the lead wires 21 , 
22 insulated by the non-woven fabric 16 are then ac- 
commodated in the grooves 1 4a, 1 4b as shown in FIGS. 
3 and 4. 

[0025] Finally, after covering the individual grooves 
14a, 14b by fitting the covers 15 to the top of the indi- 
vidual insulating retainer members 14, an insulating 
thread 23 is wound around each assembly of the bobbin 
pair 13, the insulating retainer member 1 4 and the cover 
15. More specifically, the insulating thread 23 is wound 
from one end of the assembly to the opposite end over 
the inside of the barrel portion 13a of each bobbin pair 
13 and, folded at the opposite end side, turned back to 
the starting point of winding over a top surface of the 
cover 15. The insulating thread 23 is wound around the 



assembly several times in this fashion to bind the insu- 
lating retainer member 1 4 and the cover 1 5 to the bobbin 
pair 13 and to securely hold the connecting conductors 
1 7, 1 8, 1 9, 20 and the lead wires 21 , 22 in the insulating 
5 retainer members 14. 

[0026] According to the present embodiment, both 
ends of each of the first connecting conductors 17, 18, 

1 9 joining together the terminal ends of the parallel-con- 
nected coils 1 2 of the same phase (U, V, W) at one side 

10 as well as both ends of the second connecting conductor 

20 joining together the terminal ends of all the coils 12 
at the opposite side are bent into the radial directions at 
the specific positions along the circumferential direction 
of the stator core 1 1 and led radially outward in the plane 

is perpendicular to the axial direction of the stator core 1 1 
at specific intervals as described above, the four con- 
necting conductors 1 7, 1 8, 1 9, 20 being disposed in con- 
centric circular form. In this construction, the individual 
connecting conductors 17, 18, 19, 20 do not cross one 

20 another, so that they do not bulge out in the axial direc- 
tion of the stator core 11 , making it possible to reduce 
its thickness. 

[0027] Since the first and second connecting conduc- 
tors 17, 18, 19, 20 are disposed within the annular area 
25 where the individual coils 12 are wound, just between 
the end plates 13b, 13c of the individual bobbins 13, it 
is possible to prevent the connecting conductors 17,18, 
19, 20 from further bulging out in the axial direction of 
the stator core 11 . Also, since the first and second con- 
30 necting conductors 17, 18, 19, 20 are accommodated 
within the insulating retainer members 14, it is possible 
to hold the connecting conductors 17, 18, 19, 20 in a 
stably fixed position, and by binding them with the insu- 
lating threads 23, it is possible to achieve increased re- 

35 liability. Furthermore, since the stator core 11 is con- 
structed such that each insulating retainer member 14 
can be locked onto Its corresponding bobbin 13, the in- 
vention serves to improve the efficiency of assembly. 
[0028] Furthermore, since joints between the first and 

40 second connecting conductors 17, 18, 19, 20 and the 
lead wires 21, 22, which connect the connecting con- 
ductors 1 7, 1 8, 1 9, 20 to the coils 1 2, are accommodated 
inside the insulating retainer members 14, the lead wires 
21 , 22 are not exposed to the exterior and, thus, they 

45 do not spoil the appearance Moreover, the inside sur- 
faces of the grooves 14a, 14b formed in the insulating 
retainer members 1 4, in which the lead wires 21 , 22 are 
accommodated, are lined with the non-woven fabric 16, 
so that the non-woven fabric 1 6 absorbs liquid resin 

so when it is applied to the aforementioned joints for elec- 
trical insulation, and this further improves insulation. 
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1 . A stator for a rotary electromechanical device, com- 
prising 
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: an annular Matpxcorc.(11)Jn„which a plurality 

of magnetic pole teeth (11a) projecting radially 
inwardly are formed at specific intervals in a cir- 
cumferential direction; 

a plurality of coils (12) closely wound around 
the individual magnetic pole teeth (11a) with 
bobbins (13) placed in between; 
a plurality of first connecting conductors (17, 
18, 19) disposed in concentric circular form 
along an axial end face of the stator core (11), 
joining together terminal ends of each group of 
the coils (1 2) of the same phase which are con- 
nected parallel to one another at one side of the 
coils (12); and 

a second connecting conductor (20) disposed 
in circular form concentrically with the individu- 
al first connecting conductors (1 7, 1 8, 1 9), join- 
ing together terminal ends of all the coils (12) 
at their opposite side; 

wherein extreme ends of the first and second con- 
necting conductors (17*19; 20) are bent into radial 
directions at specific positions along the circumfer- 
ential direction of the stator core (11 ) and led radially 
outwardly in a plane perpendicular to the axial di- 
rection of the stator core (11) at specific intervals. 

2. The stator according to claim 1 , 

wherein an annular area where the first and second 
connecting conductors (17-19; 20) are disposed 
falls within an annular area where the coils (1 2) are 
wound. 

3. The stator according to claim 1 or 2, 

wherein the first and second connecting conduc- 
tors (17-19; 20) are held by insulating retainer mem- 
bers (14) disposed at specific intervals in the cir- 
cumferential direction. 

4. The stator according to claim 3, 

wherein the insulating retainer members (14) are 
fixed to the respective bobbins (13) on which the 
coils (12) are wound. 

5. The stator according to claim 3 or 4, 

wherein joints between the first and second con- 
necting conductors (17-19; 20) and the terminal 
ends of the individual coils (1 2) are accommodated 
inside the insulating retainer members (14). 

6. The stator according to claim 5, 

wherein non-woven fabric (1 6) is attached to areas 
of the insulating retainer members (14) where the 
joints between the first and second connecting con- 
ductors (1 7-19; 20) and the terminal ends of the in- 
dividual coils (12) are located. 

7. The stator according to any of claims 1 to 6, 



wherein the first and second connecting conductors 
(17-19; 20) are tied to the respective bobbins (13) 
by insulating threads (23). 

5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



5 



BNSDOCID: <EP 1193829A2_I_> 



EP1 193 829 A2 



F I G.1 




6 



EP1 193 829 A2 



F I G.2 




BNSDOCID: <EP 1 1 93829 A2_l_> 



EP 1 193 829 A2 



F I G.3 




BNSDOCID' <EP„ 1193829A£J_: 



8 



EP 1 193 829 A2 



F I G.4 




BNSDOCID: <EP 1193829A2_I_> 



EP 1 193 829 A2 



F i Q.5 




10 



EP 1 193 829 A2 



F I G.6 
"PRIOR ART" 




11 



BNSDOCID: <EP 1 193829A2J_> 



THIS PAGE BLANK (uspto) 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(88) Date of publication A3: 

08.09.2004 Bulletin 2004/37 

(43) Date of publication A2: 

03.04.2002 Bulletin 2002/14 

(21) Application number: 01120517.6 

(22) Date of filing: 28.08.2001 



(H) EP1 193 829 A3 

EUROPEAN PATENT APPLICATION 

(51) lntCl7: H02K 3/28, H02K 3/52 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Takai, Keiji, c/o Mitsubishi Denki K.K. 


WIC NL PT SE TR 


Chiyoda-ku, Tokyo 100-8310 (JP) 


Designated Extension States: 


• Hashiguchi,Naoki, c/o Mitsubishi Denki K.K. 


AL LT LV MK RO SI 


Chiyoda-ku, Tokyo 100-8310 (JP) 




• Miyake, Nobuaki, c/o Mitsubishi Denki K.K. 


(30) Priority: 12.09.2000 JP 2000275740 


Chiyoda-ku, Tokyo 100-8310 (JP) 


(71) Applicant: MITSUBISHI DENKI KABUSHIKI 


(74) Representative: Sajda, Wolf E., Dipl.-Phys. et al 


KAISHA 


MEISSNER, BOLTE & PARTNER 


Tokyo 100-8310 (JP) 


Postfach 86 06 24 




81633 MQnchen (DE) 



CO 

< 

CM 
00 

CO 
O 



(54) Stator for rotary electromechanical device 

(57) A stator of a rotary electromechanical device 
comprises an annular stator core (11) in which a plurality 
of magnetic pole teeth (11a) projecting radially inward 
are formed at specific intervals in a circumferential di- 
rection, a plurality of coils (12) closely wound around the 
individual magnetic pole teeth (1 1 a) with bobbins placed 
in between, a plurality of first connecting conductors (17, 
1 8, 1 9) disposed in concentric circular form along an ax- 
ial end face of the stator core (11), joining together ter- 
minal ends of each group of the coils (12) of the same 
phase which are connected parallel to one another at 
one side of the coils (1 2), and a second connecting con- 
ductor (20) disposed in circular form concentrically with 
the individual first connecting conductors (17, 18, 19), 
joining together terminal ends of ail the coils (12) at their 
opposite side, wherein extreme ends of the first and sec- 
ond connecting conductors (1 7, 1 8, 1 9, 20) are bent into 
radial directions at specific positions along the circum- 
ferential direction of the stator core (11 ) and led radially 
outward in a plane perpendicular to the axial direction 
of the stator core (11) at specific intervals. 
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